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[Name of document] SPECIFICATION 




METHODS FOR CONSTRUCTING DNA LIBRARY AND A SUPPORT CARRYING DNA 
LIBRARY IMMOBILIZED THEREON 

TECHNICAL FIELD 

industrial field of the present invention relates to a 
molecularv^iological technical and a biochemical technical such as 
a gene technol©^, a protein technology, a cell technology and an 
immunology technolc^y^particularly to a method for constructing 
"an original support ^bh _ vmreJa^¥~De oxy r ibonucleic"Acid "(hereinafter," 
it is referred as "DNA") library-^s immobilized by utilizing micro 
amount of DNA test material, a method-<or constructing its replica 
supports and a support immobilized with aDNA-sgiece , 

BACKGROUND OF THE INVENTION 

In a conventional art, in the case of experimenting s SNA, DNA-dTs 
amplified by utilizing a Polymerase Chain Reaction (hereafter, 
it is referred as "PCR") and divided to small groups^since DNA is 
very important test material. The DNA test materi^TLis preserved at 
a remarkably low temperature in a freezer .Irra conventional art, a 
DNA library is produced in a solution condition so that a replica of 
the DNA library can not be produced^Accordingly , it has to treat a 
DNA library test material in^solution condition obtained from 
micro amount of tissue oralis very carefully in order to search 
and diagnose its gene/A purpose of the present invention is to 
provide a method lp£ constructing a DNA library support (original 
support) on wh^dh A DNA library is immobilized by utilizing micro 
amount of the DNA library test material. Another purpose of the 
present^Tnvention is to provide a method for constructing necessary 
number of replica supports. 

Further, another purpose of the present invention is to 
provide a support on which a replica DNA piece is immobilized. 

DISCLOSURE OF THE INVENTION 

^method for constructing a cDNA (complementary DNA) 



library according — ts^the present invention, the method is 
characterized of hybridizTng^siigo (dT) „ on a support and mRNA 



(messenger Ribosenucleic Acid, here: 



it is referred as 



JL H~3 SLH J3» Udi & *^ sa. JL *LS iC^l JL-CJ 



" m R N A " ) , and Effecting with RT (Reverse 
Transcriptase, hereinafter, it is referred as "RT" ) in order to 
immobilize complementary DNA. 

for constructing a cDNA library according to the 
present invention, mRKA^-i^dehybridized from a cDNA library 
immobilized on a support- The *o^thod is characterized of 
immobilizing the same cDNA library by utiTra^jig the dehybridized 
mRNA. 

In a method for constructing a gDNA (genomic DNA1_ 
according to the present inven±jjojXr^ ischaracterized of 

ligasing a daubjj^-^ to oligo rrac"lem:ide on a support 

witja-afe^trictive enzyme portion. 

a method for constructing single stranded gDNA library 
;x> the present invention, the method is characterized of 
utilizing a s^n^e portion of a gDNA immobilized on the support as 
recited in claim 3. 

In a method for sittgle stranded gDNA 
present invention, the method is characterxj^^o^^eiTryiDriaizxng an 
anti-sense portion of th^_^NA--1^rar^r as recited in claim 3 and 
synthetic ingBDba*tzing a sens^ portion on a support by utilizing 
th^aR-tiT ::: sense portion. 

In any methods according to th^present invention as recited in 
one of claims 1 to 5, it is characterized that a support is 
previously chemical modificated \ith nucleotide or oligo 
nucleotide . 

A substrate according to the present invention is characterized in 
that a DNA library is immobilized by any methods as recited in one of 
claims 1 to 6. 

A support according to the present invention is characterized 
in that single stranded DNA library is immobilize 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a schematic view of a device for constructing a 
cDNA library support according to the present invention. Fig. 2 
shows a schematic view of a device for constructing a gDNA library 
according to the present invention. Fig. 3 shows a flow chart for 



-expl-a i-ning— a— p r aces s for corTs'tructing a cDNA ITbra" ry ~ support" 
according to the present invention. Fig. 4 shows a schematic view 
for explaining a process for constructing a cDNA library support 
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according to the present invention. Fig. 5 is a flow chart for 
explaining a process of constructing a gDNA library support 
according to the present invention. Fig. 6 is a schematic view for 
showing a process for constructing a gDNA library support according 
to the present invention. Fig. 7 shows an enlarged view of a support 
f. Fig . 8 shows an enlarged view of a support e. 

BEST MODE FOR CARRYING OUT THE INVENTION 

An original support chemical modificated with respect to only 
nucleotide or oligonucleotide and a plurality of supports for a 
jLtjplitjci us^die pxep d x e d~~s~o~ — a~s~ to produce an originals support "or" 
replica supports* The supports are set in a replica constructing 
device. A device\for constructing a DNA library support according 
to the present indention will be explained with reference to 
accompanying drawings\Fig . 1 is a schematic view of a device for 
constructing a cDNA library support. Fig. 2 is a schematic view of a 
device for constructing a\qDNA library support. Fig. 3 is a 
flowchart for explaining a prc^ess of constructing a cDNA library 
support. Fig. 5 is a f lowchartNfor explaining a gDNA library 
support. 

Fig. 1 shows a schematic view of\ device for automatically 
constructing and duplicating a cDNA librasry support. A device A for 
constructing a DNA library support as shown in Fig. 1 comprises 
liquid feeding means 105 for feeding reaction solution to a 
container^ liquid feeding switch means 220v for stopping the 
reaction solution and feeding . new reaction \solution, nozzle 
driving means 100 for driving a nozzle 101 for in\eting/outleting 
test material in a front-rear and right-left direction in a plane 
and an upper-lower direction, solution temperatures controlling 
means 30 for heating/cooling reaction solution in theVcontainer, 
test material container holding means 20 for holding containers in 
which each test material and/or solution are set for constructing a 
respective immobilized DNA library supports, and test material' 
container temperature control means 40 for controlling thte test 
material container holding means at a predetermined temperature 
and so on. It is preferable that the container holding means lA can 
HoTd 9"6 test" material containers or more than tes t ma t e rti. a 1 
containers in view of a connection to a PCR device and/or a SCR 
product analysis device in near future. It is preferable that tKe 
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3t material comprises at least four test material container 
mser^ng holes for replica supports. It is preferable that umber 
of the cofttajjier inserting holes provided at the test material 
container holdirftjsa^eans 20 is 10 holes or more than holes in view of 
a connection to the P6i£< device and/or the PCR product analysis 
device in near future. It is^^eferable that the container holding 
means 10 and the test material cb«itainer holding means 20 are an 
aluminum block with good conduct iv^st^y in view of thermally 
controlling the solution temperature cont^Uing means 30 and the 
test material container temperature control mearfe^4£). 

jrs p re f e-ratoi-e- -trh at a support-fox cor rs L r ue L ing a DNAri 

support is a plate shape, a ball shape, a cube shape or a grai^shape 
in the both cases of an original support and replica^supports . 
Although a material of the support is not specified, it is 
preferable that material does not react witjxtfeaction solution or 
material does not deposit harmful maj^efial with respect to a DNA 
immobilization reaction. For ex&nCple, plastic, glass, silicone and 
metal are preferable mat^^al. The plate shape, the ball shape, the 
cube shape and so o^-^re preferable. Particularly, a support made of 
diamond or c^i5on atoms including diamond is preferable. 
(Produpfclon of Original support and its Replica support with cDNA 

(ith reference to Fig. 1 and Fig. 3, it will be explained a 
processN^or constructing an original support on which a cDNA 
library is\immobilized and its replica supports. At first, 
necessary number (Tl-Tn) of supports of3mmx3mmx0.1mm 
chemically modific^ed with respect to oligo(dT) n (n is from 15 to 
30) are prepared. Thesfe^supports are chemically modificated with 
respect to only oligo (d^-l n and a DNA library has not been 
immobilized on the supports reason why a support chemically 
modified with oligo (dT) n is used fs^easy to hybridize mRNA in Total 
RNA chemically modificated. These supports are inserted into 
containers CB1 to CBn and the containers\are set in the container 
holding means 10. In such a case, it is preferable to insert one 
support into a first container in view of certainly constructing an 
original support as an immobilized cDNA library\and its replica 



supports by utilizing micro amount of mRNA obtaineOyfrom a small 
amount of test material. Regarding an order of settingNcontainers 
CBl-CBn into which a support chemically modificated is inserted at 
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tFfe^qontainer holding means 10, the container CB1 for an original 
supportHn which a support Tl chemically modificated is set is 
inserted int^a first inserting portion HT1. Necessary number of 
containers (CB^CBn) for replica supports into which the 
corresponding numbei\of supports chemically modificated (T2~Tn) is 
set, respectively are lh^erted into a second inserting hole HT2, ... a 
n th inserting hole HTn in ore 
(Production of Original support) 

Reaction solution 203 including purified total RNA solution 
201, RT^nzyme solution 202 and nucleotide (dT, dA, dG, dC) is set in 
"irhre — t e s t xrat exi~a± -container — hro lding — me a ns — 20 "controlled — at - ^a~ 

temperature (i.e. 4 °C ). 



predeter itis^. ned 
Tris-Ethylene\ii amine -tetraacetic- acid (hereinafter, it is 
referred as "TE"Y\solution 204 for cleaning/eluting DNA (buffer 
solution including "Rris-Ethylene-diamine-tetraacetic acid) and a 
waste solution tank 2r0^and others are provided. A capillary tube 
230 is provided as a liquid feeding path by connecting to the liquid 
feeding switch means 220v for liquid feeding the respective 
solution. It is pref erable\that the capillary tube 230 is an 
anti-corrosion stainless tube\for liquid chromatography . It , is 
preferable that a connection between the test material inlet nozzle 
101 and the liquid feeding switcK means 220 through the liquid 
feeding means 105 is a silicone tube\231. Then, the test material 
inlet nozzle 101 is moved to a position of the hole HT1 in the 
container holding means 10 so as to inse^rt the nozzle 101 into the 
container CB1 in which the first support \/Tl) is set. The liquid 
feeding switch means 220 is provided at a\side of the reaction 
solution and the reaction solution is inleted \p the container CB1 
by driving the liquid feeding means 105. The liqbdd feeding switch 
means 220 is shifted to the total RNA solution 201 and the 
predetermined amount of the solution 201 is inleted Noy the liquid 
feeding means 105. After passing a predetermined time (fsor example, 
20 to 30 minutes) at a temperature equal or loweA than the 
predetermined temperature (for example 20 °C), the liquia. feeding 
switch means 220 is shifted to RT enzyme solution (enzyme l\ 202 so 
as to inlet a predetermined amount of the solution 202 by d\iving 
the liquid feeding means 105. After removing the test material 
inlet nozzle 101 from the container CB1, a temperature of \the 
container holding means 10 is set at the predetermined temperature 
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(for example, 42 °C), RT enzyme reaction for constructing cDNA^ffom 
mRNA is proceeded by maintaining for a predetermined tirfne (for 
example 30 to 60 minutes) . After setting a temperature of the 
container holding means 10 at a temperature equal^err lower than the 
predetermined temperature (for example, 20 the liquid feeding 

switch means 220 is shifted to the wasi^^iquid tank 210 so as to 
discharge reaction solution in ttj^Tcontainer CBl to the waste 
liquid tank 210 by driving the Lir^uid feeding means 105. The liquid 
feeding switch means 220 is^hifted to the TE solution 204 so as to 
inlet a predetermined >^mount of the TE solution 204 into the 
-corrt-ai-n-er — eBir- -by- -&r±v±rrg — the — iriquid — deeding — me a ns — 105" 
temperature of tKe container holding means 10 is heated to a 
predetermined/temperature (for example 90 °C) by driving the 
solution temperature control means 30 so as to hybridize mRNA. 
Then, thp^liquid feeding switch means 220 is shifted to a container 
206 fc^f temporally preserving mRNA, dehybridized mRNA solution is 
mov^d to the container 20 6 for temporally preserving mRNA by 

riving the liquid feeding means 105. 
(Production of Replica supports) 

En- the next, it will be described a method for constructing 
replica supports by re-using mRNA dehybridized from the original 
cDNA librar^vsupport produced by the above described method. At the 
first, after removing the test material inlet/outlet nozzle 101 
from the container 5B1, the nozzle 101 is moved to a container CB2 in 
which a replica support (T2) and mRNA solution 206 temporally 
preserved is inlet to theScontainer CB2 by reversely driving the 
liquid feeding means 105. Th^su steps explained for the production 
of the above original support aXrepeated. However, a latter step 
for inleting the Total RNA solutiorK201 can be omitted. The liquid 
feeding switch means 220 is provided ats^a side of reaction solution 
203 of the container CB2 . The reaction solution is inleted to the 
container CB2 by driving the liquid feeding means 105. After 
maintaining the container CB2 for a predetermined time (for 
example, 20 to 30 minutes) at a temperature eqtfsal or lower than a 
predetermined temperature (for example, 20 °C ) , the liquid feeding 
switch means 220 is shifted to the RT enzyme solutiorK( enzyme 1) 202 



A — 



so as to inlet a predetermined amount of the solution bWiriving the~ 
liquid feeding means 105. After removing the test\material 
inlet/outlet nozzle 101 from the container CB2,.a temperature of 
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khe container holding means 10 is maintained at a predetermined 
temperature (for example, about 42 °C) for a predetermined time 
(for\example, 30 to 60 minutes) . After controlling a temperature of 
the cohtainer holding means 10 at a temperature equal or lower than 
a room temperature (20 °C), the liquid feeding switch means 220 is 
shifted tb the waste liquid tank 210. The test material 
inlet/outlet\ nozzle 101 is inserted into the container CB2 , 
reaction solution in the container CB2 is discharged to the waste 
solution tank 2\o by driving the liquid feeding means 105. The 
liquid feeding switch means 220 is shifted to the TE solution 204 so 
as Lu inlet a pr^edet\ ;rmirie d amo unt of the TE ~ sol ut ion 204 in to t he — 
container CB2 by driving the liquid feeding means 105. Then, the 
liquid feeding switch m\ans 220 is shifted to the waste liquid tank 
210 so as to discharge the\TE solution in the container CB2 into the 
waste liquid tank. By repeating the above process several times 
(equal or more than 5 times Npref erably) , a first replica support 
duplicated from the original\cDNA library support is produced. 
Necessary numbers of replica supports are produced by repeating a 
cyclic operation for constructing the replica support necessary 
times. Fig. 2 is a schematic vi\w of a device automatically 
constructing and duplicating a gDNA library support. The device for 
constructing a DNA library support asNshown in Fig. 2 comprises a 
liquid feeding means 105 for liquid feeding reaction solution and 
so on to a container, a liquid feedingy switch means 220 for 
switching the liquid feeding of the reactron solution, a nozzle 
driving means 100 for driving a test material\inlet/outlet nozzle 
101 in a front-rear direction and left-right direction in a plane 
and an upper-lower direction, a container holding means 10 for 
holding a container in which a support is set, a container solution 
temperature control means 30 for heating/coolingV the reaction 
liquid in the container, a test material container holcLLng means 20 
for holding containers in which test materials and tes\ solutions 
for duplicating an immobilized DNA library support Nare set, 
respectively and a test material container temperature \control 
means 40 for controlling the test material container holdinXmeans 
at a predetermined temperature. It is preferable that 96\test 
-mater i-a-1 — containers i ar~~ more than~"test material containers Ncan 
insert to the container holding means 10 in view of connecting to\a 
PCR device and/or a PCR product analysis device in near future. l\ 
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is preferable that the test material container holding meai 
comprises at least four holes for a test materia]^^rtfe«±11^rin order 
to produce replica supports. It is pre^f£j=«rl5lethat a number of the 
test material holes provided att^er^est material container holding 
means 20 is equal or more^rfian 10 in view of connecting to a PCR 
device and/or a PCR ty?<5auct analysis device in near future. It is 
preferable that^he container holding means 10 and the test 
material conmner holding means 20 are made of aluminum with good 
thermalx^onductivity in view of thermally controlling the 
con^iner liquid temperature control means 30 with Peltier 



l e m e nt . 



(Production of Original support of gDNA Library and Its Replica 
supports) 

oth reference to Fig. 2 and Fig. 5, it will be explained a 
producrSx^n of an original support immobilized with a gDNA library 
and its replg-ca supports. Necessary number (Tl-Tn) of supports (for 
example, 3 mnrx 3 mm x 0.1 mm) chemically modificated with oligo 
nucleotide ( sensesportion) having a restrictive enzyme portion are 
prepared. With respect to the original support (Tl) , oligo 
nucleotide (anti-sensb. portion) is hybridized and treated with 
restrictive enzyme so asNio prepare a complete restrictive enzyme 
portion. The original support Tl is set in a container CB1 and 
supports T2~Tn (replica supports) chemically modificated with 
oligo nucleotide (sense portion)\having restrictive enzyme portion 
are set in containers CB2~CBn. These containers are set in the 
solution holding means 10. Regarding a. setting order, the container 
CB1 in which an original support Tl is s^t is inserted into a first 
inserting hole HT1 at the first and a second container and the 
successive containers CB2~CBn in which each replica support is set 
are inserted in order. Reaction solution 303 iNmcluding purified 
gDNA library solution 30 6 treated with restrictive enzyme, DNA 
Ligase solution (enzyme 1) 305, DNA Polymerase solution (enzyme 2) 
302 and nucleotide (dT, dA, dG, dC) 303 is set in a t^st material 
solution holding means 20 of which a temperature is fixed at a 
predetermined temperature (24 °C ) . TE solutron for 
cleaning/eluting DNA 304 and a waste liquid tank 310 are provided. A 
-cap:rl-tary~^ 

liquid feeding switch means 220. It is preferable that 
capillary tube 230 is an anti-resistant stainless tube for liqu\d 
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chromatography. The liquid feeding switch means 220 and the test 
material inlet/outlet nozzle 101 and others are connected to a 
front \nd" of the capillary tube 230 through the liquid feeding means 
105 . A silicone tube 231 is preferable for its connection. A test 
material irilet/outlet nozzle 101 is moved to a location of the hole 
HT1 of the container holding means 10 so as to insert the nozzle 101 
into the container CB1 in which the first support (Tl) is set. The 
liquid feeding sWitch means 220 is shifted to the reaction solution 
303 so as to inlerva predetermined amount (for example, 17 jjl L) of 
the reaction solution 303 by driving the liquid feeding means 105. 
The liq u id f e ed-i-ng— swfec-t Hneans 2 20 i s shifted to the gDNA library - 
solution 306 treated Vith restrictive enzyme so as to inlet a 
predetermined amount (fc\r example, 2 ja L) of the solution 306 by 
driving the liquid ■ feeding means 105. After maintaining the 
container CB1 at a temperatVre equal or lower than a predetermined 
temperature (for example, 2sO°C) for a predetermined time (for 
example, 20 to 30 minutes) , thte liquid feeding switch means 220 is 
shifted to DNA Ligase solutions, (enzyme 1) 305 so as to ' inlet a 
predetermined amount (for example* 1 At L) of the solution 305 into 
the container CB1 by driving the riquid feeding means 105. After 
removing the test material inlet Amtlet nozzle 101 from the 
container CB1, a temperature of the container holding means 10 is 
controlled at a predetermined temperature (for example, 37 °C ) . 
After maintaining the container CB1 for ^predetermined time (for 
example, 30 to 60 minutes), the gDNA librarvy immobilized with DNA 
Ligase is produced on the support Tl. \fter controlling a 
temperature of the container holding means 10\at a predetermined 
temperature (for example, equal or less than 20 °C ) , the liquid 
feeding switch means 220 is shifted to the waste lftouid tank 310 so 
as to insert the test material inlet/outlet nozz\e 101 to the 
container CB1 and discharge the reaction solution in t^e container 
CB1 by driving the liquid feeding means 105. The liquid feeding 
switch 220 is shifted to the TE solution 304, a predetermined amount 
(for example, 500 ji L) of the TE solution is inleted tto the 
container CB1 by driving the liquid feeding means 105. ThenXthe 
liquid feeding switch means 220 is shifted to the waste liquid tank 
~3±0~so"as — to^di~s"ch~arge"th 
repeating the process several times (for example, equal or more 
than 5 times) , the immobilized support Tl is cleaned. After 
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.eaning the immobilized support Tl, the liquid feeding switch 
!20 is shifted to the reaction solution 303 so as to inlet a 
predetermined amount (for example, 19 \i L) of the reaction solution 
303 into tfte container CB1 by driving the liquid feeding means 105. 
By heating a\emperature of the container holding means 10 at a 
predetermined tesciperature (for example, 90 °C ) and maintaining the 
container CB1 for\a predetermined time (for example, 10 to 20 
minutes) , anti-sense\ortion is dehybridized from the immobilized 
gDNA library. Then, theNLiquid feeding switch means 220 is shifted 
to the container 306 in wh±ch a gDNA library (anti-sense portion) is 

-otrtlret-trhe gDNA — li brary (a n tdr— setts-e •- - 
portion) solution from the container CB1. In the present stage, a 
production of the first gDNA\library (sense portion) support 
(original support) is accomplisl 
(Production of Replica support) 

After removing the test material inlet/outlet nozzle 101 fpaitf* 
the container CB1, the nozzle 101 is moved to the next cont^ifier CB2 
in which a replica support (T2) is set so as to i*rfet the gDNA 
library (anti-sense portion) solution 306 t^fn^orally preserved 
into the container CB2 . In order to produpe^a replica support, the 
above described cyclic operation is^peated necessary times so as 
to produce necessary number o£^eplica supports. However, in the 
second embodiment descri^<rbelow, it is noted that DNA Polymerase 
solution (enzyme 2)^Mfl is selected during a replica constructing 
process so asj^er^inlet a predetermined amount (for example, 1 ii L) 
of the spilition 302 into the container CB2 by driving the liquid 
fg^cffng means 105. 



Embodiments 
(Embodiment 1) 

With reference to Fig. 1, Fig. 3 and Fig. 4, it will be 
explained as^roduction of an original support immobilized with a 
cDNA library cmd>4_ts replica supports. Regarding pre-treatment of 
the test material, rh^test material is prepared by (1) breaking 
cell and tissue and purif^k^a total RNA (see a step SI in Fig. 3) . 
Regarding a pre-treatment of i^^sjjpport immobilized with a cDNA 
"library, ratT'lTTlver "tissue of "about 5^m^x"5" mm i^homogenized~in"a 
test material kit (for example, ISOGEN sold by^^j<. Nippon Gene) and 
the total RNA is purified in accordance with its"^p^Qtocol . Ten 



U £JJ j^s O #3 _JB^ ^ «i -JL O S~!l _J_,^L2 sri 

11 

Supports (T1-T10) of 3 mm x 3 mm x 0.1 mm chemically modif icated with 
origo (dT) n (n is from 15 to 30) are prepared (see the step S2 in 
Fig\3) . The supports (T1-T10) immobilized with amino group on its 
surfaoe are treated with activating dihydric carbonic solution- 
After cleaning with ethanol and distilled water in order, the 
supportsVre maintained in the oligo (dT) n solution for 10 minuets. 
Each support (T1-T10) is inserted into a respective containers 
CB1-CB10 individually, the containers CB1-CB10 are set in the 
temperature controlling aluminum block 10. Reaction solution 203 
including puriMed total RNA solution 201, RT enzyme solution 202 

a-nd— n ucleo t id e — (-VT- r -dAy-d&7 — d&)— a-re- iset— i-n-^^-ow-H^mp^r^artrur-e -te st- - 

material aluminum lolock 20 controlled at 4 °C . TE solution (buffer 
liquid including ^r is -Ethylene -diamine-tetraace tic-acid) for 
cleaning DNA and theVwaste liquid tank 210 are provided at an 
exterior side of the loV temperature test material aluminum block 
20. The total RNA solutiVn 201, the RT enzyme solution 202, the 
reaction solution 203, theNTE solution 204, the waste liquid tank 
210 is connected to an automatic 8-ways switching valve 220 through 
capillary tubes 230, respectively. A test material inlet/outlet 
capillary needle 101 is moved to la location of the inlet hole HT1 of 
the temperature control container ^aluminum block 10 so as to insert 
the capillary needle 101 into the container CB1 in which the first 
support Tl (original support) isNset. The automatic 8-ways 
switching valve 220 is shifted to the reaction solution 203 so as to 
inlet the reaction solution 203 of 17 \x LNLnto the container CB1 by 
driving a peristaltic pump 105. The automatic 8-ways switching 
valve 220 is shifted to the Total RNA solutionN201, the solution 201 
of 2 /x L is pumped by the peristaltic pump 105. l\ order to hybridize 
oligo (dT) immobilized on a surface of the support and mRNA in the 
Total RNA solution, the solutions are maintained^at 20 °C for 20 
minutes (see a step S3 in Fig. 3 and Fig. 4(a)) . Afters: passing the 
time, the automatic 8-ways switching valve 220 is shifted to the RT 
enzyme solution 202 of 1 /i L so as to pump the RT enzyme solution 202 
by the peristaltic pump 105. After removing the test material 
inlet/outlet capillary needle 101 from the container CBl\ the 
container holding means 10 is controlled at 42 °C for 30 minuteV so 
as to produce a cDNA library xrnroobi Xi zed ^on the supp o r t ~~ \l~~ 
(immobilized support) by the RT enzyme (see a step S4 in Fig. 3 and 
Fig. 4 (b) ) . After cooling the container holding means 10 to 20 °C \ 
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Vjain, the automatic 8-ways switching valve 220 is shifted to the 
wa^ste liquid tank 210 so as to insert the test material inlet/outlet 
capiJSlary needle 101 into the container CB1. The reaction solution 
in theVontainer CB1 is discharged to the waste liquid tank 210 by 
driving\he peristaltic pump 105. The automatic 8-way switching 
valve 220 shifted to the TE solution 204. The TE solution 204 of 
500 fj, L is in\eted to the container CB1 by driving the peristaltic 
pump 105. Then\he automatic 8-ways switching valve 220 is shifted 
to the waste liquid tank 210 so as to discharge the TE solution in 
the container CB1 \o the waste solution tank 210. By repeating the 
opera ti on several — Mmes — (-frtve — time — or — mo-re — than — t±mes-)-r ~th e — 
immobilized support Tk is cleaned (see a step S5 in Fig. 3) . After 
cleaning the immobilized support Tl, the automatic 8-ways 
switching valve 220 is shifted to the reaction solution 203, the 
reaction solution 203 of 19\z L is inleted to the container CB1 by 
proving the peristaltic pump JSQ5 . The container holding means 10 is 
heated to 90 °C, mRNA is dehybVidized from* the immobilized cDNA 
library after maintaining for 10 minutes (see a step S6 in Fig. 3 and 
Fig. 4 (d) ) . In the next, the automatic 8-ways switch valve 220 is 
shifted to the container 20 6 in whicnSmRNA is temporally preserved, 
dehybridized mRNA solution is elured and outleted from the 
container CB1 and preserved in the container 20 6 temporally (see a 
step S7 in Fig. 3) . In accordance with thte above steps, the first 
cDNA library support (original support) irfcmobilized with a cDNA 
library is produced (see a step S8 in Fig. 3 and Fig. 4 (c) ) . After 
removing the test material inlet /outlet capillary needle 101 from 
the container CB1, the . capillary needle 10l\is moved to the 
container CB2 in which a replica support (T2) is set. The replica 
support (T2) is previously chemically modif icated.NThe automatic 
8-ways switching valve 220 is shifted to the container 206 for 
temporally preserving mRNA, mRNA of 19 /z L temporary preserved is 
inleted to the container CB2 by driving a peristaltic pumpv 105 (see 
an arrow R as shown in Fig. 4 (d) to Fig. 4 (a)). In otder to 
hybridize immobilized oligo (dT) and mRNA, the container \b2 is 
maintained at 20 °C for 20 minutes. The automatic 8-ways switching 
valve 220 is shifted to the RT enzyme solution 202, the RT enzyme 
solution 2C2"bf~l ji L~is~ inleted to the container CB2~by driving tfhe 
peristaltic pump 105 (see a step S9 in Fig. 3) . After removing tire 
test material inlet/outlet capillary needle 101 from the container^ 
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CB2, the container holding means 10 is controlled at 42 °C for 3j/ 
minutes so as to produce a cDNA library support immobilized orytfhe 
support (T2) by RT enzyme (see a step S10 in Fig. 3 and Fig. 4Mb) ) . 
After cooling the container holding means 10 to 20,^ a^ain, the 
automatic 8-ways switching valve 220 is shifted to the waste liquid 
tank 210. The test material inlet/outlet capillary/needle 101 is 
inserted into the container CB2 so as to dischai^ge the reaction 
solution in the container CB2 to the waste liquid tank 210 by 
driving the peristaltic pump 105. The automat/lc 8-ways switching 
valve 220 is shifted to the TE solution 204, /the TE solution 204 of 
—50Q ii L i s-d- nlcted -int o the - contad-ner-G-B^-bv^rd^j^^- -the- pe ri s±~n It i c — 
pump 105. Then, the automatic 8-ways switching valve 220 is shifted 
to the waste liquid tank 210 so as to discharge the TE solution in 
the container CB2 . By repeating the >above operation 5 times, the 
immobilized support T2 is cleaned (/ee a step Sll in Fig. 3) . After 
cleaning the immobilized support T2, the automatic 8-ways 
switching valve 220 is shifted /o the reaction solution 203, the 
reaction solution 203 of 19 /i / is inleted to the container CB2 by 
driving the peristaltic pump/ In the next, the container holding 
means 10 is heated, to 90 °C /and maintained for 10 minutes so as to 
dehybridize mRNA from the /immobilized cDNA library (see a step S12 
in Fig. 3) . In the next, Wie automatic 8-ways switching valve 220 is 
shifted to the container 206 for temporally preserving mRNA, 
dehybridized mRNA solution is separated, eluted from the container 
CB2 by driving the* peristaltic pump 5 (see Fig. 4 (d) ) and 
temporally preserved in the container 206 (see a step S13 in Fig. 
3) . In accordance with the above steps, a replica cDNA library 
support (replied support) is produced (see a step S14 in Fig. 3 and 
Fig. 4 (c) ) . With respect to the containers CB3-CB10 in which 
supports T3yrl0 is set, respectively, the similar process is 
operated. Bfy repeating the above steps S9 through S14 in order, 
eight rep]/ica supports are produced in order. By utilizing supports 
(Tl-TlOy/immobilized with a cDNA library of rat's liver tissue, 
gene is/ amplified by a PCR device with respect to 18S rRNA. It is 
confi/med the cDNA library is immobilized by an electrophoresis 
devLce. As the result, it can be confirmed that the original support 
TlVand the replica supports ~T2~T10 are p reduced ^^~1ioY^T"cDNA 
library supports. 
(Embodiment 2) 
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_th reference to Fig. 2, Fig. 5, Fig. 6 and Fig. 7, it will be 
explained a production of an original support immobilized with a 
gDNA library and its replica supports. Regarding the pre-treatment 
of the tes^t material, test materials are prepared by (1) breaking 
cell and Vissue and (2) purifying and treating gDNA with 
restrictive \enzyme (see a step S21 in Fig. 5). Ten supports 
chemically mociif icated with a sense portion of oligo nucleotide 
having base sequence of a target restrictive enzyme portion are 
prepared. A sizeV>f the support is about 3 mm x 3 mm x 0.1 mm (see a 
step S22 in Fig. 5)\ A concept of the support is shown as a support f 

' ^-a -b^a-king~l-i-ne -in—Fig . 6 ~( d) — Ei-g- 7— is-an^enlaxg-ed - 

view of the portidta. By utilizing one support chemically 
modificated, an anti-sense portion of the oligo nucleotide is 
hybridized. The support aSs treated with restrictive enzyme so as to 
produce one support (Tl) heaving a complete restrictive enzyme cut 
portion (see a step S23 in. Fig. 5 and an arrow ® in Fig. 6 (d) to 
Fig. 6 (a) ) . A concept of tfre support is shown as a support e 
surrounded with a broken line iX Fig. 6 (a) . Fig. 8 is an enlarged 
view of its portion. A containerV CB1 in which the support Tl is 
inserted and nine supports chemically modificated with a sense 
portion of oligonucleotide having th^ restrictive enzyme portion 
are set in the container holding means \ 0 . As shown in Fig. 2, the 
reaction solution 303 including purifiedgrDNA library solution 306 
treated with restrictive enzyme, DNA solution (enzyme 1) 305, DNA 
Polymerase solution (enzyme 2) 302 and nucleotide (dT, dA, dG, dC) 
is set in a low temperature test mat erial\ aluminum block 20 
controlled at 4 °C . TE solution 304 for cleaningVeluting DNA and a 
waste liquid tank 310 are provided at an exterioV side of the low 
temperature test material aluminum block 20. As shown in Fig. 2, the 
reaction solution 303 including the gDNA (genomics DNA) library 
solution 306, the DNA Ligase solution (enzyme 1) \05, the DNA 
Polymerase solution (enzyme 2) 302 and nucleotide (dT, oA, dG, dC) , 
the TE solution 304 for cleaning/eluting DNA and the waste liquid 
310 are connected to an automatic 8-ways switching valve 220 
through a capillary tube 230 , respectively. The test material 
inlet /outlet capillary needle 101 is moved to a location of the hole 
~HTT^f ~t h^t"^pe"r a'tur e — c^ 
insert the capillary needle 101 into the container CBB in whicmthe 
first support Tl (original support) is set. The automatic 8-ways 
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^witching valve 220 is shifted to the reaction solution 303, the 
reaction solution 303 of 17 /z L is inleted to the container CB1 by 
driving the peristaltic pump 105. The automatic 8-ways switching 
valve 2X0 is shifted to the gDNA library solution 306 treated with 
restrictive enzyme, the solution 306 of 2 jjl L is pumped by the 
peristaltic Npump . After maintaining at 2 0 °C for 20 minutes, the 
automatic 8-ways switching valve 220 is shifted to DNA Ligase 
solution (enzyme\l) 305 so as to inlet the solution 305 of 1 ii L to 
the container CB\ by driving the peristaltic pump 105. After 
removing the test material inlet/outlet capillary needle 101 from 

^ bh e contain e r CB1 T -a-#empe^ atur e-o- f th e cont ai ner h o 1 d i ng-^ae a-ns-4-Q - 
is controlled at 37 °C ^for 30 minutes so as to produce the gDNA 
library immobilized by Dim Ligase on the support Tl (see a step S25 
in Fig. 5 and an arrow (D in\Fig. 6 (a) to Fig. 6 (b) ) . After cooling 
the container holding meank 10 to 20 °C , the automatic 8-ways 
switching valve 220 is shiftedNto the waste liquid tank 310 so as to 
discharge the reaction solution in the CB1 by driving the 
peristaltic pump 105. The automatic 8-ways switching valve 220 is 
shifted to the TE solution 304, \he TE solution of 500 \i L is 
inleted to the container CB1 by driving the peristaltic pump 105. 
Then, the automatic 8-ways switching Valve 220 is shifted to the 
waste liquid tank 310, the TE solutioia in the container CB1 is 
discharged. By repeating these steps \ive times or more, the 
support Tl is cleaned (see a step S26 in Fig\ 5) . After cleansing the 
support Tl, the automatic 8-ways switching \alve 220 is shifted to 
the reaction solution 303. The reaction solution of 19 m L is 
inleted to the container CB1 by driving the peVistaltic pump 105. 
The temperature control container aluminum blockvlO is heated to 90 
°C and maintained for 10 minutes, an anti-sense portion is 
dehybridized from double stranded of a sense portion and the 
anti-sense portion of immobilized DNA library (see\a step S27 in 
Fig. 5 and an arrow (3) in Fig. 6 (b) and Fig. 6 (c) ) . The automatic 
8-ways switching valve 220 is shifted to a container 306 for 
preserving temporally so as to elute the anti-sense portXon of the 
gDNA library solution from the container CB1 by driving the 
peristaltic pump 105 (see a step S29 in Fig. 5 and an arrowin Fig. 



6(b) to Fig. 6 (d) ) . On the other hand, the sense portriorrT^^Tniy 
immobilized on the support (Tl) . Thus, the first support, tha\ is, 
single stranded gDNA library support Tl (original support )\ is 
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CV>roduced (see a step S28 in Fig. 5 and Fig, 6 (c) ) . After removing 
tne test material inlet/outlet capillary needle 101 from the 
container CB1, the capillary needle 101 is moved to the container 
CB2 inVhich the support T2 is set. The reaction solution including 
nucleotide is added to the container CB2 preserved at 20 °C . The 
gDNA library solution 306 including only anti-sense portion 
temporally preserved is inleted to the container CB2 and maintained 
for 20 minutes (see a step S30 in Fig. 5). In the next, DNA 
Polymerase is added, heated to 37 °C and maintained for one hour. As 
the result, doubre stranded g DNA library of which a sense portion 
- 3rs i mm obil iz e d o n -t&e— s up p o-r-t— T-2 is p r o du c ed— fnS e e-a— s-"te-p-^34^a-nd- an - 
arrow ® in Fig. 6 (d\to Fig. 6 (b) ) . The container CB2 in which the 
support T2 immobilizeckwith the above double stranded gDNA library 
is set is controlled at>20°C. After shifting the automatic 8-ways 
switching valve 220 to thkwaste liquid tank 310, the test material 
inlet/outlet the capillarAneedle 101 is inlet into the container 
CB2 . The reaction solution \n the container CB2 is discharged by 
driving the peristaltic pump \L05. The automatic 8-ways switching 
valve 220 is shifted to the TE Solution 304, the TE solution of 500 
fi L is inleted to the container C^2 by driving the peristaltic pump 
105. Then, the automatic 8-ways switching valve 220 is shifted to 
the waste liquid tank 310, the TE solution in the container CB2 is 
discharged. By repeating the above stebs 5 times or more than times, 
the support T2 is cleaned (see a step S 3:2 in Fig. 5) . After cleaning 
the support T2, the automatic 8-ways switching valve 220 is shifted 
to the reaction solution 303 so as to inletVhe reaction solution of 
19 \x L into the container CB2 by driving the\peristaltic pump 105. 
The aluminum block 10 is heated to 90 °C and maintained for 10 
minutes so as to dehybridize the anti-sdnse portion from 
immobilized gDNA library with double stranded of\he sense. portion 
and the anti-sense portion (see a step S33 in Fig. 5^and an arrow (5) 
in Fig. 6 (b) and Fig. 6 (c) ) . The automatic 8-ways switching valve 
220 is shifted to a container for preserving temporary so as to 
outlet the anti-sense portion of gDNA library solutio\ from the 
container CB2 (see a step S35 in Fig. 5 and an arrow in Fig\6 (b) to 
Fig. 6 (d) ) . A second single stranded gDNA library support, "chat is, 
' "a "repTic a s upp o r t"~T 2 ~^DrT~wKich~a ' sense portion i^immobilri^eci 1 s 
produced (see a step S34 in Fig. 5 and Fig. 6 (c) ) . By repeatinc\the 
above steps, double stranded gDNA library is immobilized on\ a 
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•SsQpport . An anti-sense portion is dehybridized from the double 
strarTti^d immobilized gDNA library so as to produce remained number 
(T3-T10)^^^single stranded gDNA library supports (replica 
supports) . ThatHs, a process including steps as shown in Fig. 6 
(b) , 6 (d) , Fig. 6 (b>sa£id Fig. 6 (d) is repeated so that any number 
of supports on which the^acoe single stranded gDNA library is 
immobilized can be produced (see FigT~6--f-«JJ . 

POSSIBILITY OF USE IN THE INVENTION 

\n a device according to the present invention, a production of 
a s up pd^^immobii-i-z^ d with cD NAr^rib- rary f r o m m R N A and a gDNA librar y^- 
treated with restrictive enzyme of gDNA can be produced easily. 
Although it\is impossible to produce replica supports duplicated 
from DNA library solution in. a conventional art, necessary number 
(until mRNA an\ gDNA are chemically or physically broken) of 
replica supports asre easily produced as immobilized DNA supports 
for a short time. An ^mobilized DNA library support and its replica 
supports can be produced by collecting micro amount of gene 
material from cultured c^ll or tissue of an important detected 
object at one time. With respect to the same kind of test materials, 
various kinds of gene research^nd detection can be operated. It is 
unaccountable benefit. By utilising the immobilized DNA library 
support and its replica supports^ budget and manual work for 
developing a new gene diagnosis technology would be remarkably 
saved in future. If blood is collected fbom a patient or tissue is 
collected in his medical operation at one tiine for gene diagnosing, 
re-use of the collected blood/tissue can be Easily accomplished 
with respect to preventive medical research. Since a plurality of 
immobilized DNA library supports are produced semi-eternally . 
These facts can bring a big benefit by reducing mental and/or 
economic damage with respect to a patient as less as possible. 



